The proteins o f both preparations are not denatured and both preparations exhibit photo chemical reactions.
In recent years it has been frequently reported that supermolecular structural units of the cell may be se parated into their components, and may be subse quently reconstituted from these components 2. To our knowledge, a reaggregation of fragments of the lamellar system of chloroplasts has only been report ed by A r n t z e n et al. 3 . These authors separated the lamellar system of spinach chloroplasts by french press treatment and subsequent fractioning centrifugation into two fractions. From the sediment they extracted, by means of digitonin, a fraction which exhibited pho tosystem I activity. When the ionic strength of the medium was increased, this fraction aggregated into
membranes. T a k a cs and H o l t 4 and L o a c h et a l. 5
reported on the dissolution and reaggregation of bac terial thylakoids. However, none of the preparations obtained was detergent-free. A s it is not known whe ther detergents might possibly play a role in mem brane formation, it cannot be deduced from these experiments that the particles themselves are able to aggregate into membranes. Furthermore, some of these preparations contained at least as much lipid as is re quired for a film.
In the following, we report on the formation of vesicles and membranes from detergent-free fragments Requests for reprints should be sent to Prof. Dr. W. of the thylakoid membrane. It is further demonstrated that protein preparations, which do not contain enough lipids for the formation of a film and which are detergent-free, are able to form membranes.
Materials and Methods
The preparation of fragments of the thylakoid membrane (ultrasonic supernatant) from stroma-freed chloroplasts of Antirrhinum majus was carried out as described earlier 6> 7. The preparation of the protein fraction was described recently 8. In order to deter mine the influence of pH and ionic strength on the aggregation, equal volumes of a suspension of frag ments of the thylakoid membrane were added to the same amount of buffer solutions. In order to check the reversibility of the membrane formation, we dialyzed against flowing distilled water.
The particle sizes were measured on electron micrographs, obtained from negatively-stained pre parations, at a magnification of 100 000 with an Elmiskop 101 (Siemens) equipped with a sample cooling device. Staining of the preparations was achieved with uranyl acetate. Over 3000 particles from each prepa ration were measured. ations appeared clear, despite the fact that the proteins were retained by paper filters. Upon examination un der the light microscope we observed that the proteins were aggregated into membranes. These membranes were of different shapes and sizes, according to the conditions during formation. In general, we observed a few disc-shaped particles aside to extended membra nes, which may achieve a size of up to 0.5 mm in the same preparation. The large membranes tended to roll up (Fig. 5) . Vesicle-like formations were less frequent ly observed (Fig. 6) . Occasionally, membranes with branchings (Fig. 7) or even giant thylakoid-like struc tures were found (Fig. 8) . A detailed description of the conditions, which are necessary for the different for mation of the membranes, cannot be made. However, we observed that near the precipitation zone, for example at pH 6, smaller membrane pieces and amorph appearing precipitations were prevalent. Membranes were only occasionally observed on the acid side of the precipitation zone at pH 3. It is remarkable that no aggregation took place in water. This was demon strated by the fact that the preparation exhibited the same molecular weight both in water and in carbonate solution (pH ~ 11.5) 8. The membranes were not so luble in pure water.
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Discussion
To our knowledge no report exists describing that membrane protein particles containing no detectable amounts of detergent and which in addition contain only a small fraction of the original lipids, can aggre gate into membranes. The 4 °/o chlorophyll and the 
